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PATENT 



REMARKS 

Claims 1-50 are pending in this application. Claims 1, 14, 23, 32, 38, 45 
and 48 have been amended to indicate that methods of present invention comprises 
identifying the labeling moiety based on the mass defect of at least a portion of the 
labeling moiety. Support for such amendments can be found throughout the specification 
including, for example, page 9, lines 12-27. New Claim 51 has been added to 
specifically indicate that the mass spectrum data analysis comprises analyzing the mass 
spectrum peak corresponding to the mass defect of at least a portion of the labeling 
moiety. New Claims 52-58 have been added to indicate that methods of the present 
invention can be used in conjunction with other known methods. Support for such 
amendments can be found, for example, on page 22, line 32 to page 23, line 6. 

Upon entry of this Amendment and Response Claims 1-58 will be pending 
in this application. 

Rejection under 35 USC §112 

Claims 13 and 23-31 are rejected xmder 35 USC §112, second paragraph, 
as allegedly being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicants regards as the invention. Li particular, it appears the 
Office Action is alleging the term "mass defect" is "repugnant to the usual meaning of 
that term." 

Applicants respectfiiUy request reconsideration of this rejection as persons 
of ordinary skill would have no difficulty understanding the meaning of the term "mass 
defect." Accordingly, the claims are definite within the meaning of § \12. In re Mercier, 
185 USPQ 774 (CCPA 1975) (claims sufficiently define an invention so long as one of 
ordinary skill can determine what subject matter is or is not within the scope of the 
claims). 

The term "mass defect" is well known to one skilled in the art and refers 
to the difference between the actual mass of the nucleus (e.g., protons and neutrons) and 
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the theoretical mass of the nucleus. (See, for example, Exhibit A, which is a print-out of 
http://ww.amershamhealthxom/medcvclopaediaA^olume%20I/MAS The 
difference in the actual nucleus mass and the theoretical nucleus mass arises due to the 
binding energy that is required to hold protons and neutrons in close proximity in the 
nucleus. For example, the mass of a proton is 1.00728 amu and the mass of a neutron is 
1 .00866 amu. The standard in mass spectrum is that one atom of C, the isotope of 
carbon with 6 protons and 6 neutrons, has a mass of exactly 12 amu. However, if one 
adds up the individual mass of 6 protons and 6 neutrons, the total theoretical mass of C 
is 12.09564 amu, which is more than the actual 12 amu. In fact, the actual mass of any 
nucleus having two or more nucleons is less than the sum of its parts (i.e., theoretical 
mass or the sum of separate masses of its protons and neutrons). This difference in mass, 
i.e., "mass defect", is due to a conversion of some of the mass into the nucleus binding 
energy. 

The term "mass defect" is also defined on page 690 of Bueche, Principles 
of Physics, 3rd edition (McGraw-Hill, NY, 1977) and has previously been used in other 
issued US Patents. For example, see U.S. Patent No. 6,287,780, issued September, 11, 
2001 . Therefore, it is submitted that the term "mass defect" is not indefinite. 
Accordingly, AppUcants respectfully request withdrawal of the rejection under 35 USC 
§112, second paragraph. 

Reiection under 35 USC S102(b) 

Claims 1, 2, 4, 7-15, 17-25, 28, 30-33, 36-38, 41-43, 45-46 and 48-50 are 
rejected under 35 USC § 102(b) as allegedly being anticipated by US Patent No. 
5,174,962, issued to Brennan. 

It is axiomatic that claims are anticipated if, and only if, each and every 
element as set forth in the claim is found in a single prior art reference. Verdegaal Bros. 
V. Union Oil Co. of California, 2 USPQ2d 1051 (Fed. Cir. 1989). Furthermore, "[t]he 
identical invention must be shown in as complete detail as is contained in the... claim." 
Richardson v. Suzuki Motor Co,, 9 USPQ2d 1913 (Fed. Cir. 1989). See also, PPG 
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Industries Inc. v. Guardian Industries Corp,, 7 USPQ2d 1618, 1624 (Fed. Cir. 1996). 
("To anticipate a claim, a reference must disclose every element of the challenged claim 
and enable one skilled in the art to make the anticipating subject matter."). 

Brennan discusses the use of stable isotopes and isotope ratios of 
naturally-occurring elements in nucleotide bases for distinguishing peaks corresponding 
to sequencing ladders in mass spectrum. See, for example, Col. 6, lines 34-45. In 
particular, Brennan discusses discrimination of unnatural levels of stable isotopes or 
isotope ratios as the detection method. 

As amended, claims of the present invention comprise the use of the mass 
defect as a means to discriminate ions of interest in the mass spectrum. As stated above, 
the term "mass defect" refers to the difference between the actual mass of the nucleus 
(e.g., protons and neutrons) and the theoretical mass of the nucleus, which results from 
the conversion of some of the mass into a nucleus binding energy. For example, while in 

32 1 6 

theory S and O2 should have the same mass (both contain a total of 16 protons and 16 
neutrons), the actual mass of ^^S is 31.9720707 and the actual mass of ^^Oi is 
31.989829244 (2 x 15.994914622). See Handbook of Chemistry and Physics 81'' ed., 
page 1-15, which is enclosed herewith as Exhibit B for the convenience of the Examiner. 
Thus, there is a difference of 0.01775854 amu between ^^S and ^^62. By using a high 
resolution mass spectrometer that is capable of resolving this difference, one can readily 
distinguish the difference between ^^S and ^^02. 

Similarly, methods of the present invention use a labeling moiety that can 
be readily identified due to the mass defect of at least a portion of the labeling moiety. 
For example, when a fluorinated labeling moiety is used in conjunction with a high- 
resolution mass spectrometer, hydrogenated hydrocarbon moieties whose integral mass is 
100, will have a fractionally higher actual mass, whereas the fluorinated labeling moiety 
whose integral mass is 100 will tend to have a fractionally lower actual mass. These 
differences in actual mass are readily distinguishable in a high accuracy (i.e., resolution) 
mass analysis. 
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Thus, two molecules with the same integral mass but different 
compositions will produce distinct peaks in the mass spectrum, if they have different 
degrees of hydrogen and fluorine. The fluorinated moieties are said to have a "mass 
defect". Since fluorinated moieties are not conmion in living systems, this means that a 
fluorinated labeling moieties will be readily distinguishable in the mass spectrum even in 
the presence of contaminating peaks due to fragmentation of the nucleic acids or of 
components from buffers and other reagents as long as the nucleic acids and reagents 
used are not fluorinated. Therefore, incorporation of a number of units of mass defect 
moieties, such as fluorinated aryl ethers, is a simple means of introducing a mass defect 
into the labeling moiety. 

Brennan does not disclose using a mass defect of the labeling moiety in 
identifying or analyzing the fragments or the samples. Therefore, it is submitted that the 
rejection under 35 USC § 102(b) is improper. Accordingly, Applicants respectfully 
request withdrawal of this rejection. 

Rejection under 35 USC S103(a) 

Claims 3, 5, 6, 16, 27, 34, 44, 47 and 50 are rejected under 35 USC 
§103(a) over Brennan in view of Meyer et al. (US Patent No. 6,359,1 11, issued March 
19, 2002, hereinafter the "Meyer et al. patent"). 

In addition, Claims 26, 29, 35, 39 and 40 are rejected under 35 USC 
§103(a) over Brennan in view of Chait et al. (US Patent No. 6,391,649, issued May 21, 
2002, hereinafter the "Chait et al patent"). 

Neither the Meyer et al. patent nor the Chait et al. patent makes up the 
deficiencies in Brennan. Specifically, neither the Meyer et al. patent nor the Chait et al. 
patent discloses using a mass defect of the labeling moiety in identifying or analyzing the 
fragments or the samples. Therefore, without even commenting on the merits of 
combining the references in a manner suggested in the Office Action, it is submitted that 
the combination of the references does not lead to the methods of the present invention. 
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Accordingly, Applicants respectfully request withdrawal of all the rejections under 35 
USC§103(a). 

CONCLUSION 

In view of the foregoing. Applicants believe all claims now pending in this 
Application are in condition for allowance. The issuance of a formal Notice of 
Allowance at an early date is respectfully requested. 

If the Examiner believes a telephone conference would expedite 
prosecution of this application, please telephone the undersigned at 925-472-5000. 



Respectfully submitted. 
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ATOMIC MASSES AND ABUNDANCES 



This table lists the mass (in atomic mass units, symbol u) and the natural abundance (in peroent) of the stable nuclides and a few inopoitant 
radioactive nuclides. A complete table of all nuclides may be found in Section 1 1 (*Table of the Isotopes'^- 

The atomic masses weie takoi fipom the 1 99S evaluation of Audi and Wapstia (References 2, 3). Mass values were rounded in aocordanoe widi 
diestatedunoeflBinty. The number in parentheses following the mass value is tte 
deviation) in the last digit given. 

Natural abundance values are also followed by unoeitainties m the last digit(s) of the stated values. This uncertainty includes both die estimated 
measurement uncertainty and the reported range of variation in different terrestrial sources of the element. A * in the Abundance column indicates 
a radioactive nuclide not present in nature or an element whose isotopic composition varies so widely that a meaningftil natural abundance cannot 
be defined. See Refeience 5 for the niost recent updates and further details on natn^ 
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